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(54) SURFACE-TREATING COMPOSITION 

(57)Abstract: 

PURPOSE: To provide a surface-treating composition 
containing a specific fluorine-containing organic silicon 
compound or its partial hydrolytic condensation product 
and a catalyst for the condensation reaction, rapidly 
curing on the surfaces of substrates, and forming coating 
films having excellent water repellency, oil repellency 
and stain resistance. 

CONSTITUTION: (A) A fluorine-containing organic 
silicon compound of the formula (R1 is monovalent 
hydrocarbon excluding alkenyl groups; R2 is divalent 
organic group; a is 2, 3; m is an integer of 4-12) [e.g. 2- 
(perfluorooctyl) ethylsilane] or its partial hydrolytic 
condensation product, and (B) a catalytic amount of a 
condensation reaction catalyst (e.g. dibutyl tin diacetate) 

are homogeneously mixed in a solvent such as toluene to obtain the objective surface- 
treating composition rapidly curing on the surfaces of substrates and capable of forming 
coating films having excellent water repellency, oil repellency and stain resistance on the 
surfaces of the substrates. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a surface treatment constituent, this invention is promptly hardened on a 
base material front face in detail, and relates to the surface treatment constituent which can form the coat 
which has water repellence and oil repellency excellent in the base material front face, and antifouling 
property. 
[0002] 

[Description of the Prior Art] It is a well-known technique to give water repellence, oil repellency, and 
antifouling property to a base material front face with the surface treatment constituent which uses a 
fluorine-containing organic silicon compound as base resin already. The surface treatment constituent 
(refer to JP,2-55781 ,A) which consists of the surface treatment constituent (refer to JP,58-172245,A) 
which consists of a perfluoroalkyl radical content silane or its partial hydrolysis condensate, and a silane 
compound, a fluorine-containing organic silicon compound, or its partial hydrolysis condensate and 
organic peroxide as such a surface treatment constituent, for example, and the surface treatment 
constituent (refer to JP,2-138286,A, a JP,2-31 1485,A official report, and JP,3-77892,A) which consists 
of a perfluoroalkyl radical content silane are proposed. 

[0003] However, since the surface treatment constituent proposed by JP,58-172245,A hardened by the 
hydrolysis condensation reaction of only a silicon atomic union alkoxy group, there was [ a problem that 
the water repellence of the coat which the hardenability on the front face of a base material was inferior, 
and was formed in the base material front face, oil repellency, and antifouling property were inferior ]. 
Moreover, the surface treatment constituent proposed by JP,2-55781,A had the problem that the strength 
of the coat with which the base material front face was formed was inferior. Furthermore, it had the 
problem that the Field of application was limited in order to subgenerate hydrogen halide, in case the 
surface treatment constituent proposed by JP,2-138286,A, JP,2-3 1 1485,A, and JP,3-77892,A processes a 
base material front face. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention person reached this invention, as a result of 
inquiring wholeheartedly, in order to solve the above-mentioned problem. 

[0005] That is, the purpose of this invention is to harden promptly on a base material front face, and 
offer the surface treatment constituent which can form the coat which has water repellence and oil 
repellency excellent in the base material front face, and antifouling property. 
[0006] 

[Means for Solving the Problem and its Function] This invention is the (A) general formula. : [Formula 
2] j 

R (3-a) 



CnF(2n+l)~R 2 ~ S i H 



(— Rl is a monovalence hydrocarbon group except an alkenyl radical among a formula, R2 is a 
bivalence organic radical, a is 2 or 3, and m is the integer of 4-12.) — it is related with the surface 
treatment constituent which consists of the fluorine-containing organic silicon compound expressed or 
its partial hydrolysis condensate, and a catalyst for (B) condensation reactions of the amount of 
catalysts. 

[0007] The surface treatment constituent of this invention is explained to a detail. 

[0008] (A) A fluorine-containing organic silicon compound is base resin of this constituent, and is a 

general formula. : [Formula 3] 

R (3-a) 

i 

CnF(2»+n~R " S i Ha 

It is come out and expressed. Among an upper type, it is a monovalence hydrocarbon group except an 
alkenyl radical, and aralkyl radicals, such as aryl group; benzyls, such as alkyl group; phenyl groups, 
such as a methyl group, an ethyl group, a propyl group, butyl, and a pentyl radical, a tolyl group, and a 
xylyl group, and a phenethyl radical, are illustrated, and, specifically, Rl is a methyl group and a phenyl 
group preferably. Moreover, among an upper type, it is a bivalence organic radical, and arylene oxy- 
alkylene groups, such as arylene alkylene group; phenylene oxyethylene radicals, such as alkyleneoxy 
alkylene group; phenylene ethylene, such as alkylene group; methylene oxyethylene radicals, such as 
ethylene, a methyl methylene group, a propylene radical, and a butylene radical, a methylene 
oxypropylene radical, and an ethyleneoxy propylene radical, a phenylene propylene radical, and a 
phenylene butylene radical, and a phenyleneoxy propylene radical, are illustrated, and, specifically, R2 
is ethylene and a propylene radical preferably. 

[0009] Moreover, a is 2 or 3 among an upper type, when a is 2, the (A) component is a dihydrogen 
silane containing a fluorine-containing organic radical, and when a is 3, the (A) component is a 
trihydrogen silane containing a fluorine-containing organic radical. Moreover, among an upper type, m 
is the integer of 4-12 and is 4, 6, 8, and 12 preferably. The fluorine-containing organic silicon compound 
whose m of this is less than four is because surface tension, chemical resistance, and water-repellent oil 
repellency are inferior compared with the fluorine-containing organic silicon compound of the (A) 
component, and the fluorine-containing organic silicon compound which has m [ good ] for 12 is 
because the handling becomes difficult and the application is limited. 

[0010] moreover, in the fluorine-containing organic radical in the (A) component, especially the 
configuration of a perfluoroalkyl radical expressed with general formula: CmF(2m+l)- is limited - not 
having — for example, the shape of a straight chain and the letter of branching — it has the shape of a 
straight chain which has branching a part, and is a straight chain-like preferably. 
[001 1] Specifically, the fluorine-containing organic silicon compound expressed with a bottom type is 
illustrated as a fluorine-containing organic silicon compound of such a (A) component. 
C4F9C2H4SiH3C6F 1 3C3H6S1H3C8F 1 7C2H4SiH3C4F9C2H4Si(CH3)H2C6F 1 3C2H4Si(CH3) 
H2C8F17C2H4Si(CH3) 

H2C4F9CH20C2H4SiH3C6F13CH20C3H6SiH3C8F17C2H40C2H4SiH3C4F9CH20C2H4Si(CH3) 
H2C6F13CH20C2H4Si(CH3)H2C8F17CH20C2H4Si(CH3)H2 [0012] (A) Especially the gestalt of a 
component is not limited, for example, has the shape of liquefied or WAKKU at a room temperature. 
(A) Since it has at least two silicon atomic union hydrogen atoms in a molecule while the handling is 
easy for a component, it has the description that the reactivity is very large. Moreover, since the (A) 
component has large reactivity, a part of silicon atomic union hydrogen atom in the (A) component can 
also use a hydrolysis reaction and the thing which carried out the condensation reaction, unless the 
purpose of this invention is spoiled. 

[0013] Especially the manufacture approach of such a (A) component is not limited. For example, the 



(A) component Trichlorosilane, An organic silicon compound and formulas, such as a TORIBUROMO 
silane, methyl dichlorosilane, ethyldichlorosilane, propyl dichlorosilane, phenyl dichlorosilane, a methyl 
dibromo silane, an ethyl dibromo silane, a propyl dibromo silane, and a phenyl dibromo silane : It is 
expressed with C4F9 CH=CH2C6F13CH2 CH=CH2C8F 17 CH=CH2C4F9 CH=CH2C6F 13 
CH=CH2C4F9CH2 OCH=CH2C6F13CH20CH2 CH=CH2C8F17C2H4 OCH=CH2C6F13CH2 
OCH=CH2 etc. The addition reaction of the ********** organic compound is carried out under 
existence of platinum system catalysts, such as an alcoholic solution of chloroplatinic acid and 
chloroplatinic acid, an olefin complex of platinum, and an alkenyl siloxane complex of platinum. 
Subsequently, this addition reaction product can be prepared by returning with reducing agents, such as 
lithium hydride aluminum, sodium hydride aluminum, lithium hydride, aluminum (BH4)3, and a 
dihydro-screw (methoxyethoxy) sodium aluminate. 

[0014] (B) The catalyst for condensation reactions is a catalyst for promoting hardening of this 
constituent, and is a component for raising the adhesive property of the coat to a base material front face, 
and, generally can use a compound well-known as a catalyst for condensation reactions. As a 
component, specifically (B) The complex salt of tetra-alkyl titanate, such as tetra— n-butyl-titanate, and 
dialkyl titanate, ORGANO siloxy titanate, Dibutyl tin acetate, dibutyltin laurate, dibutyltin dioctoate, 
OKUTOE **** 1 tin, the 1st tin of a naphthenic acid, the 1st tin of oleic acid, the 1st tin of an isobutyric 
acid, the 1st tin of linolic acid, the 1st tin of stearin acid, benzole **** 1 tin, the 1st tin of a naphthoic 
acid, the 1st tin of a lauric acid, Q-CHIMU ** ** l tin, the 1st tin of beta-benzoyl propionic acid, the 1st 
tin of a crotonic acid, TOROBA **** 1 tin, the 1st tin of P-BUROMO benzoic acid, the 1st tin of 
palmitoleic acid, the 1st tin of cinnamic acid, And the tin salt of carboxylic acids, such as the 1st tin salt 
of a phenylacetic acid, and the iron salt of these carboxylic acids, manganese salt, or cobalt salt is 
illustrated. 

[001 5] In the constituent of this invention, especially although the loadings of the (B) component are the 
amount of catalysts and it is not limited especially, it is desirable that it is the range of 0.01 - 20 weight 
section to the (A) component 100 weight section. This is for the hardenability of a constituent to fall 
gradually that the loadings of the (B) component are under the 0.01 weight section to the (A) component 
100 weight section, and when this surpasses 20 weight sections, it is for the reinforcement of a coat to 
come to fall gradually. 

[0016] The constituent of this invention can be prepared by blending the (A) component and the (B) 
component with homogeneity. Moreover, in using the constituent of this invention, this can be used as 
an organic solution mold or an aquosity emulsion mold. In order to use the constituent of this invention 
as an organic solution mold, organic solvents, such as aromatic hydrocarbon system solvents, such as 
aliphatic hydrocarbon system solvent; toluene, such as ketone system solvent; hexanes, such as ether 
system solvent; methyl ethyl ketones, such as wood ether, diethylether, and a tetrahydrofuran, and 
methyl isobutyl ketone, and a heptane, and a xylene, can be blended as a component of arbitration. 
Moreover, in order to use the constituent of this invention as an aquosity emulsion mold, various kinds 
of surfactants can be blended besides water as a component of arbitration. 

[0017] Especially the base material that can apply the constituent of this invention is not limited. For 
example Minerals powder, such as silica impalpable powder, titanium oxide powder, aluminum oxide 
powder, ferrous oxide, a zinc oxide, a calcium carbonate, a carbonic acid zirconium, and zinc carbonate; 
Polyester resin powder, polycarbonate resin powder, polystyrene resin, acrylic resin powder, 
methacrylic resin powder, Glass plates, such as organic resin powder; soda glass, such as the Nylon 
powder, fluororesin powder, and silicone resin powder, heat reflective glass, glass for automobiles, glass 
for vessels, and glass for aircrafts; Metal plate [, such as copper, iron, stainless steel, aluminum and 
zinc, ]; Papers, such as paper of fine quality and a straw Japanese writing paper; synthetic-resin films, 
such as polyester resin, polycarbonate resin, polystyrene resin, and acrylic resin, cloth, RAMIKKU, 
plastics, paper, a natural fiber, a synthetic fiber, fiber, and cloth are mentioned. 

[0018] Moreover, especially the method of processing a base material front face using the constituent of 
this invention can form in a base material front face the coat which has water repellence, oil repellency, 
and antifouling property by not being limited, for example, mentioning a DIP, a spray coating cloth, and 



brush coating, removing the organic solvent or water which used this constituent for the base material 
front face after applying to homogeneity under ordinary temperature or heating, and subsequently 
stiffening this constituent under ordinary temperature or heating. Especially the conditions that form a 
coat in a base material front face are not limited, for example, are 50-150 degrees C in heating 
temperature, and it is desirable to heat for 20 seconds to 3 hours. 

[0019] Thus, the surface tension of the obtained coat is low, and it has the outstanding water repellence 
and oil repellency, and antifouling property. Moreover, when the constituent of this invention processes 
a natural fiber and a synthetic fiber by this, the durability of water repellence, oil repellency, and 
antifouling property is excellent, and the processed fiber has the description that flexibility is excellent. 
[0020] 

[Example] An example explains the surface treatment constituent of this invention to a detail. The 
contact angle was measured by the sessile drop method in the room temperature (22 degrees C) using 
the contact angle meter by consonance surface chemistry incorporated company. It asked for the average 
of five contact angles on a coat as a contact angle of this coat 
[0021] 
[Example 1] 

Formula :C8F17C2H4 2-(perfluoro octyl) ethyl silane lOg expressed with SiH3, dibutyl tin diacetate 
0.02g, and toluene lOOg were mixed to homogeneity, and the surface treatment constituent of this 
invention was prepared. This constituent was applied to homogeneity on the smooth glass plate, and this 
was air-dried at the room temperature for 1 hour. Then, this was heated at 150 degrees C for 1 hour, and 
the coat was formed on the glass plate. The contact angle of this coat was measured. Consequently, the 
contact angle over water was 120 degrees, and the contact angle over hexadecane was 70 degrees. 
[0022] After extracting that the coating weight of the silicon of this cloth becomes 0.4% after carrying 
out the dipping of the cloth used 100% of polyester finished yarn for 10 seconds to this constituent, it 
was air-dry at the room temperature. Then, this cloth was heated for 3 minutes at 150 degrees C, and the 
coat was formed in the cloth front face. When water and salad oil were dropped at this cloth, it was 
checked that these crawling is very good and the flexibility of cloth is also still better. 
[0023] 
[Example 2] 

Formula :C4F9C2H4 2-(perfluoro butyl) ethyl silane lOg expressed with SiH3, dibutyl tin diacetate 
0.02g, and hexane lOOg were mixed to homogeneity, and the surface treatment constituent of this 
invention was prepared. This constituent was applied to homogeneity on the smooth glass plate, and this 
was air-dried at the room temperature for 1 hour. Then, this was heated at 150 degrees C for 1 hour, and 
the coat was formed on the glass plate. The contact angle of this coat was measured like the example 1 . 
Consequently, the contact angle over water was 118 degrees, and the contact angle over hexadecane was 
69 degrees. 

[0024] After extracting that the coating weight of the silicon of this cloth becomes 0.4% after carrying 
out the dipping of the cloth used 100% of polyester finished yarn for 10 seconds to this constituent, it 
was air-dry at the room temperature. Then, this cloth was heated for 3 minutes at 150 degrees C, and the 
coat was formed in the cloth front face. When water and salad oil were dropped at this cloth, it was 
checked that these crawling is very good and the flexibility of cloth is also still better. 
[0025] 

[Effect of the Invention] The surface treatment constituent of this invention is promptly hardened on a 
base material front face, and it has the description that the coat which has water repellence and oil 
repellency excellent in the base material front face, and antifouling property can be formed. 
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CLAIMS 
[Claim(s)] 

[Claim 1] (A) General formula : [Formula 1] 

R (3-a) 

i 

CnF(2»+l)~R ~S i Ha 

(Rl is a monovalence hydrocarbon group except an alkenyl radical among a formula, R2 is a bivalence 
organic radical, a is 2 or 3, and m is the integer of 4-12.) The surface treatment constituent which 
consists of the fluorine-containing organic silicon compound expressed or its partial hydrolysis 
condensate, and a catalyst for (B) condensation reactions of the amount of catalysts. 
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